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a  b  s  t  r  a  c  t
Illegal hunting and ﬁshing activities are of great relevance to conservation policies. Few
studies with regional focus of the impacts of these activities in Brazil are available. The aim
of  this study was to characterize illegal hunting and ﬁshing on a national level by collecting
data from the environmental police. We analyzed reports prepared by 16 states, all of them
which contained a variety of information about seized species, and showed a lack of stan-
dardization of data collection and presentation. Illegal ﬁsh seizures were predominantly of
Amazonian species. Illegal hunting seizures showed the most uniform territorial distribu-
tion.  Armadillos (Dasypodidae family), pacas (Cuniculus paca), and capybaras (Hydrochoerus
hydrochaeris)  were the most frequently seized species, and numerous seizures of Brazilian
guinea pig (Cavia aperea)  were reported in northeastern Brazil. The reports provided by envi-
ronmental military police have great informative power for conservation policies, but they
must  be standardized among states to improve the quality of data provided and analysis.©  2015 Associac¸ão Brasileira de Ciência Ecológica e Conservac¸ão. Published by Elsevier
Editora Ltda. All rights reserved.ntroduction
nvironmental issues have been routinely discussed by the
cientiﬁc community and by the whole society. In general, is
vident an increasing concern for the expansion of legal envi-
onment protection through the establishment of laws that
nhibit degrading practices (Velho et al., 2012).
Illegal hunting and ﬁshing activities, in combination with
abitat loss, deforestation, and the introduction of exotic
∗ Corresponding author.
E-mail addresses: kalapothakis@gmail.com, ekalapo@icb.ufmg.br (E
ttp://dx.doi.org/10.1016/j.ncon.2015.11.002
679-0073/© 2015 Associac¸ão Brasileira de Ciência Ecológica e Conservspecies, contribute to biodiversity loss in all Brazilian ecosys-
tems (Tabarelli et al., 2005).
Wild animals, it’s body parts and its sub products are widely
used by human societies worldwide, mainly as protein source
for food and feed, clothing and tools, and for medical, cultural
and magical/religious purposes (Alves, 2012). Besides, hunt-
ing practices reﬂect local economic, ecological, cultural, and. Kalapothakis).
social aspects of the regions where they occur. These activi-
ties play an important role in wildlife population dynamics,
mainly in ecosystems with high levels of anthropization and
ac¸ão. Published by Elsevier Editora Ltda. All rights reserved.
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fragmentation, such as the Brazilian rainforest and the Ama-
zon forest (Chiarello, 2000). Together, subsistence hunting and
habitat fragmentation may drives to species local extinction
(Peres, 2010).
According to the Food and Agriculture Organization (FAO)
of the United Nations, illegal, unreported, and unregulated
(IUU) ﬁshing activities are of major concern in aquatic ecosys-
tems, and researchers face great difﬁculties in collecting data
about ﬁsh production and capture (FAO, 2014).
Information about the areas and species most threatened
by illegal activities, and the impacts of such activities on wild
populations, is of great importance for conservation policy
establishment. Studies characterizing wildlife hunting activ-
ities in Brazil are focused mainly in ethnozoology. There
are many  descriptions of hunting patterns and its uses in a
large variety of Brazilian regions, all of them based on sur-
veys carried out interviewing local residents in northern and
northeastern communities of Brazil (Alves and Rosa, 2010;
Barbosa et al., 2011; Dantas-Aguiar et al., 2011; Fernandes-
Ferreira et al., 2013; Souza and Alves, 2014), southeastern
region (Hanazaki et al., 2009) and Amazon forest (Lopes
et al., 2012; Mesquita and Barreto, 2015). There are also few
studies based on ofﬁcial data, provided by governmental
entities, all of them with regional focus (Chiarello, 2000; Dias-
Junior, 2010; Fuccio et al., 2003; Nogueira-Filho and Nogueira,
2000).
The aim of this study was to collect data about seizures
reported by environmental military police in Brazil and to
characterize illegal hunting and ﬁshing activities in Brazilian
territory with national scope.
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Fig. 1 – Map  of Brazil showing the states that p o 1 3 (2 0 1 5) 183–189
Material  and  methods
For this study, invitation letters were sent to environmen-
tal military police command centers of all Brazilian states.
These letters requested all available data from police reports
regarding seizures related to illegal hunting and ﬁshing in
each jurisdictional area in 2013 and the ﬁrst half of 2014. For
Minas Gerais State, where only online data were available, we
searched the online police reports database using the key-
words “illegal hunting” and “illegal ﬁshing”. The data were
collected from 114 reports in which bushmeat or ﬁsh seizures
were found.
For data analysis, only information regarding slaughtered
carcasses was included. Bushmeat seized from illegal hunting
practices was counted in units and ﬁsh seizures were counted
in kilograms. The data were organized per state and per tax-
onomic group: ﬁshes and invertebrates for illegal ﬁshing and
mammals, birds and reptiles for illegal hunting.
It was evaluated the correlation between seizure numbers
and State area. To verify if data are parametric or non-
parametric, a normality test was performed, followed by a
correlation test. The statistical analyses were done at Sigma
Plot software and the information regarding States area was
collected on the Brazilian Institute of Geography and Statis-
tics website (IBGE) (http://www.ibge.gov.br/home/geociencias/
areaterritorial/principal.shtm).Collecting data from the military police was a strategy for
a national coverage based on their broad operating area, cov-
ering almost all Brazilian municipalities.
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articipated in the study (striped regions).
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esultseports from 16 out of 27 (59%) police commands were ana-
yzed: Acre (AC), Alagoas (AL), Amazonas (AM), Ceará (CE),
spírito Santo (ES), Goiás (GO), Maranhão (MA), Mato Grosso
Table 1 – Fish seizures by species and state,a in kilograms.
SPECIE/S TATE MG  SC  PR GO 
FISH 1755.2 3595.7 63 3 1744  1 
Arapa ima (Arapa ima  giga s) - - - - 
Non  spe cified  fish 1283.3 3595.7 171  1522 1
Tambaqu i (Coloss oma macropo mum) -  - - - 
Pacu (Serr asalminae  sub famil y) - - 32  -  
Matrinchã ( Bryc on sp) - - - -  
Flag tail  Prochilodu s (Semap rochilodu s 
the raponu ra)
-  -  -  -  
Aruana ( Osteog lossum  bicirrho sum) -  -  -  -  
Flanne l-mou thed  cha racin 
(Prochilodu s sp) 
317.6  - 210   - 
Pirap itinga (Brycon opalinus) -  - - -  
Pargue (Lutjanus sp) - - - 192   
Jaú ( Zunga ro sp) - - - - 
Marapa ( Hypoph tha lmu s sp) -  -  -  -  
Tucuna ré (Cichla ocell aris) 10.5 - - 18 
Mandi (Pime lodu s sp) 46.0  - 40   -  
Lamba ri (Astyana x sp) 15.0  - 39   -  
Piranha ( Serr asalmu s sp) -  - - - 
Piau (Lepo rinu s sp) 32.0  - 12   -  
Firewood -catfish (Sorub imichthys  
plan icep s)
12.7 - -  -  
Tilap ia (Oreochrom is nil oticus) 31.0 -  6 - 
Pintado (Pseudop latys tom a sp) -  - 21  12   
Campine iro (Schizodon  kne rii) - - 30   -  
Disc us (Symphysodon  disc us) - - - - 
Sucker- fish (Hypo stomu s sp) -  - 19   -  
Dolph in-fish (Coryphaen a sp) - - 17   -  
Trah ira (Hopli as sp) 6.0  -  8 - 
Carp (Cyprinu s carpio) -  - 12   -  
Flatwhiskered -catfish (Pinirampu s 
pirinamp u)
-  -  7  -  
Spotted -sorub im (Pseudop latys tom a
sp)
- - 4  -  
Duckbill -catfish (Sorub im li ma) -  -  3  -   1 3 (2 0 1 5) 183–189 185
(MT), Minas Gerais (MG), Paraná (PR), Rio Grande do Norte
(RN), Rondônia (RO), Roraima (RR), Santa Catarina (SC), Sergipe
(SE) and Tocantins (TO) (Fig. 1). The area coverage represents
61.27% of Brazilian territory.
AL, CE, GO, MT and RR sent data only regarding illegal ﬁsh-
ing. AC, ES, MA, RN and SE sent data only regarding illegal
MT  TO  AM RR   RO AL  CE TOTAL 
9,07 0 4015 .9 102,404 407 73 4 3851  372 138,581 .7
-  - 89,291  40  232  - - 89,563 .00  
9,070 4015.9 4074 367 502 3851 372 38,823.88 
-  - 3656  - -  - - 3656 .00  
-  - 1670   - - -  - 1702.00  
- - 1053  -  - - - 1053 .00  
-  - 1000   -  -  -  - 1000 .00  
-  - 870   -  -  -  - 870 .00  
- -  - - -  -  - 527.60  
-  - 358   -  -  -  - 358 .00  
-  - - -  -  -  - 192 .00  
- - 131 - - - - 131.00 
-  - 111   -  -  -  - 111 .00  
-  - 80  -  - - - 108.50  
-  -  -  -  -  -  - 86 .00  
-  -  -  -  -  -  - 54 .00  
-  - 54 -  -  -  - 54.00  
- - -  -  - - - 44 .00  
-  - 31   -  -  -  - 43 .72  
-  - - -  -  - - 37 .00  
-  -  -  -  -  -  - 33 .00  
- - -  -  - - - 30 .00  
-  - 25 - - - - 25 .00  
- - -  -  -  -  - 19 .00  
-  -  -  -  -  -  - 17 .00  
-  - - -  -  -  - 14.00  
-  -  -  -  -  -  - 12 .00  
-  -  -  -  -  -  -  7.00  
-  -  -  -  -  -  -  4.00  
- - -  -  - - -  3.00  
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Table 1 – ( Continued ).
Sail fin-catfish (Lipo sarcus 
multiradiatus)
- - 2  - - -  - - - -  -  2.00  
Pea rl cichli d (Geophagu s brasilien sis) 1.0 - - -  -  -  - - - - - 1.00  
NON-FISH - - - - - - - - - 3851 312
Invertebrates - - - - - - - - - 3851 312 4163.00 
TOTAL 
                      
142,744.70 
South
mon a States are grouped by geographical region: Southeastern (pink), 
Northeastern (gray). The species identiﬁcation is made by the com
hunting. The other states have provided collect data of both
activities. There was no standardization of the reports pro-
duced by each state.
In total, 142,744.70 kg of ﬁsh and derived products were
seized, of which 38,823.88 kg (27.2%) were not identiﬁed. For
all the cases in which identiﬁcation was performed, the pop-
ular names of ﬁsh species were used instead scientiﬁc names.
Table 1 shows the most commonly seized ﬁsh species per
state.
The seizure of 1149 illegally slaughtered animal carcasses
was reported: 732 mammals (63.7%), 348 birds (30.3%), and
69 reptiles (6%). Species identiﬁcation was performed in 525
cases (45.7%), also giving only popular names. Table 2 shows
the most commonly seized species.
Discussion
Few studies based on Brazilian ofﬁcial data are available. In
a survey carried out in the state of Acre, Fuccio et al. (2003)
estimated the most commonly hunted species by analyzing
notices of violation recorded by the Brazilian Institute of Envi-
ronment and Renewable Natural Resources (IBAMA) between
1989 and 1997. These species were peccary, deer, tapir, and
monkeys. Except for the monkey species, the present study
also showed the presence of these species among those
reported from Acre state.
In a similar study, Dias-Junior (2010) identiﬁed the most
threatened species in the region of Macapá city by analyzing
notices of violation recorded by state environmental insti-
tutions between 2005 and 2009. The most frequently seized
species were paca, agouti, armadillo, capybara, deer, tapir, and
peccary, all of them also identiﬁed in the present study in the
northern region.
Studies based on ethnozoology performed in the Amazon
region show similar results. Bonaudo et al. (2005) identiﬁed
paca, armadillos and peccary as being the most hunted species
for subsistence along the transamazon highway. Mesquita and
Barreto (2015) conducted a study in four localities of Ama-
zon region and found that ungulates and rodents were the
most frequently hunted mammals groups. The most reported
species were peccaries and deer. Van Vliet et al. (2014), study-
ing the trifrontier region between Brazil, Colombia and Peru
found that the most hunted species were paca, tericaya turtle
and currassows and being paca, tapir, peccary and red brocketern (green), Central western (light-blue), Northern (dark-blue) and
name and the scientiﬁc names are shown in parenthesis.
deer the most commercialized species. A survey conducted by
Baia-Junior et al. (2010) in the Brazilian Amazon characteriz-
ing the bushmeat trade in local markets concluded that the
most hunted species were capybara, cayman, paca, armadil-
los, deer, mata-mata (Chelus ﬁmbriatus)  and opossum. Except
for the opossum, the present study also identiﬁed these mam-
mals species in the northern region, however, the most seized
were armadillos, paca, peccary and tapir (38.5%, 24.2%, 15.4%
and 9.9% of total identiﬁed mammals, respectively).
In the northeastern region, a study conducted by Barbosa
et al. (2011) characterized the most hunted species for subsis-
tence in the semiarid region found that birds and mammals
were the most hunted groups. Dantas-Aguiar et al. (2011), in a
study conducted in a community from Bahia State found that
the hunting activities in that region were for subsistence or
recreation purposes. The most hunted species were armadil-
los, peccary, deer, birds, agouti, opossum and pigeons.
Nevertheless birds seizures were not reported in the period
analyzed in the present study, the importance of mammals
bushmeat in the northeastern region of Brazil was also noted
from the data provided by environmental police: the region
reported 39.1% of all mammals hunted evaluated. The most
seized mammals species in northeastern region were Brazil-
ian guinea pig, fox and capybara (performing 77.7%, 4.75% and
3.65% of total identiﬁed mammals seizures, respectively).
Generally, in southeastern Brazil, slaughter rates are high
for peccaries and capybaras (Nogueira-Filho and Nogueira,
2000). In a qualitative study conducted at the Atlantic coast
of southeastern region by Hanazaki et al. (2009), mammals
species such as paca, deer, armadillos, agouti, opossum, capy-
baras, tamadua and peccaries where cited as being hunted
by local communities. Except for the agouti, the present
study also found these species being illegally hunted in the
southeastern region. Among the identiﬁed species, the most
common were paca, armadillos, capybara, and deer (30%,
23.1%, 20% and 13.1% of seizures, respectively).
With a national scope, our survey showed high slaughter
rates for the Brazilian guinea pig, armadillos, paca, and capy-
bara (18.5%, 5.9%, 5.3% and 3.7% of total seizures); seizures
of Brazilian guinea pig were reported only in the northeast
region. The importance of this species in the northeast was
also found in ethnozoology studies, where it appears as being
one of the most hunted species (Barbosa et al., 2011). Only
armadillos and deer seizures were reported in all the evaluated
regions. Except for the southern region, that poorly identiﬁed
n a t u r e z a & c o n s e r v a ç ã o 1 3 (2 0 1 5) 183–189 187
Table 2 – Bushmeat seizures by species and state,a in units.
SPECIE/S TATE  MG ES   SC  PR  TO  AM RR   AC RN  SE   MA  TOTAL 
MAMM ALS 64 70 179   3 37  28 1 64  196  78  12  732  
Non  Spe cified  mamm als 4  - 179   - 36   -  -  3  -  - 12  234  
Brazilian  gu inea  pig (Cavia aperea) - - - - - - - - 196 17 - 213 
Armadill o (Dasypod idae  famil y) 5 25  -  2  -  1  - 34   -  1  - 68  
Paca (Cun iculus pa ca) 22 17   -  -  -  8 - 14  -  -  - 61  
Cap yba ras (Hydrochoe rus hydrochae ris) 23 3 - - - - 6 - 10 - 42 
Dee r (Mazam a sp) 4 13   -  1  -  -  -  1  -  1  - 20  
Pecc ary (Tayass u sp) 3  1  - - - 10 1 3 - - - 18 
Giant-anteater (Myrmecophaga tridactyla) 3 5  - -  -  -  -  -  -  8  - 16  
Crab -ea ting  fox (Cerdocyon thou s) -  -  -  -  -  -  -  -  - 13   - 13  
Tap ir (Tap irus terr estris) -  -  -  -  1  7  -  1  -  -  -  9 
Monkeys (non  iden tified  spe cies) -  -  -  -  -  -  -  -  -  8  -  8 
Tamandua ( Tamandua t etrada ctyla) -  -  -  - - -  -  -  -  6  -  6 
Agou ti (Dasyprocta sp) -  -  -  -  -  1  -  2  -  2  -  5 
Brown-throa ted  sloth (Brad ypu s variega tus) -  -  - - - -  -  - - 5  -  5 
Oposs um (Dide lph is sp) -  4 -  -  -  -  -  - -  - - 4 
Tape ti (Sylvilagu s brasilien sis) - 1  - - - - - -  -  2 - 3 
Crab -ea ting  raccoon (Procyon  can crivorus) -  -  - - -  -  - - -  3  -  3 
Sou th-american  coa ti (Nasua  na sua) -  1  -  -  -  -  -  -  -  -  -  1 
Sou th-american  mana tee ( Triche chu s inungu is) -  -  -  -  -  1  -  -  -  -  -  1 
Grison ( Gali ctis sp) -  -  -  - - -  -  -  -  1  -  1 
Neo trop ical-ott er (Lutra long icaud is) -  -  -  -  -  -  -  -  -  1  -  1 
BIRD S  4  6 330   -  2  6  -  -  -  -  - 348  
Non  spe cified  birds 4  6 330   -  2  - 342  
Muscovy-du ck (Cairina  moschata) -  -  -  -  -  5  - - -  -  -  5 
Curass ow (Crax sp) -  -  -  -  -  1 - -  -  -  -  1 
REP TILES  2 11 10  -  - 28   -  6  - 10  2 69 
Non  spe cified  rep til es -  9 10   -  - 23   -  4  -  -  2 48  
Caiman  (Paleo suchu s sp) 2  2  -  -  -  5 - 2 - 10 - 21  
TOTAL 1149  
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In conservation terms, armadillos, the second most fre-
uently cited animals in reports, comprise a group that
ncludes the giant armadillo (Priodontes maximus) and Brazilian
hree-banded armadillo (Tolypeutes tricinctus), listed as vulner-
ble by the IUCN (2014).
In 2014, the Brazilian Environmental Ministry published a
ist of threatened species, being 12,256 species evaluated. Then (green), Northern (dark-blue) and Northeastern (gray). The species
e shown in parenthesis.
list classiﬁes species such as the giant armadillo as endan-
gered, and the white-lipped peccary (Tayassu pecari), Brazilian
three-banded armadillo, tapir, and giant anteater as vulner-
able (Brazil, 2014). It was found that, together, armadillos,
peccaries, tapirs and anteaters compose 9.7% of total seizures.Our survey showed that the most frequently seized ﬁsh
species were arapaima (also known as pirarucu), tambaqui,
pacu, matrincha, and ﬂagtail Prochilodus.  Although the ara-
paima has been classiﬁed as vulnerable by the IUCN, it is
 v a ç ã
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currently listed as “data deﬁcient”, mainly due to the lack
of studies about this species. Illegal activities have deleteri-
ous impacts on the population growth rate of arapaima, due
to the delay of sexual maturation and removal of potential
spawners (Castello et al., 2011). Government policies, such as
the establishment of a minimum capture size and of closed
seasons, have been implemented to protect the arapaima, but
the high seizure rates reported in the present survey, 62.7%
(mainly in Amazonas State), indicate that much improve-
ment is needed regarding supervision and enforcement. Fish
genera listed as vulnerable or endangered by the Brazilian
Government include genus Prochilodus, Leporinus, Brycon,  and
Pimelodus (Brazil, 2014). Our study indicates that 83.84% of the
ﬁsh seized for those four genus occurred in the state of Minas
Gerais.
Studies of IUU ﬁshing are also lacking. Many seized species
were not identiﬁed, and frauds may affect the accuracy of data.
Seized material in ﬁlet form is particularly difﬁcult to iden-
tify through morphological analysis. Another basic problem
for the control of ﬁshing activities is the ambiguity of classi-
ﬁcation. For example, the popular name “pacu” (1.7% of total
identiﬁed ﬁsh seizures) is applied to many  species belonging
to different genera and families. Genetic tools can be used to
authenticate seized material that cannot be identiﬁed mor-
phologically (Ardura et al., 2010) but genetic markers are not
available or not routinely applied in Brazil.
The illegal ﬁshing activities show great regional differ-
ences. In ﬁve different regions evaluated, from 30 species
reported, 21 species were reported in only one geographical
region, 8 were reported in 2 regions and 1 was reported in 3
regions. None species was reported in all the ﬁve geographical
regions evaluated.
The statistical analyses showed that both data for ille-
gal hunting and ﬁshing were non-parametrics. A Spearman
Correlation Test was performed and the results showed that
number of illegal ﬁshing seizures were not correlated with
the State area (r2 = 0.400 and p = 0.210). The statistical analyses
with illegal hunting seizures showed a negative correla-
tion between number of seizures and State area (r2 = −0.606
and p = 0.0427). From these results, it’s possible to con-
clude that the amount of seizures depends on enforcement
efforts.
The data provided by environmental military police for the
present survey showed that the organization of information
markedly differed among states, with a complete lack of stan-
dardization. The main differences lie on the use (or non-use) of
species identiﬁcation (even applying common names) and the
reporting of data. For example, Santa Catarina State, had great
seizures numbers for bushmeat, but classiﬁes these seizures
only at Phylum level. On the other hand, Amazonas State
classiﬁes almost all the seized material by species common
name.
Although such data provided by environmental military
police have received little academic attention, they have
great informative potential. This police force is present
in almost all Brazilian municipalities and it has territorial
coverage exceeding that of all other institutions. Moreover,
Brazilians customarily call the military police to report the
occurrence of crimes, even those committed against the envi-
ronment. To enable better use of this source of information, o 1 3 (2 0 1 5) 183–189
we recommend the standardization of procedures for data
collection and the generation of standard activity reports for
all States. As a complement to other strategies for hunting
and ﬁshing activities data collection, such information is
important in the development of conservation policies and
improvement of our understanding of the deleterious impacts
of illegal hunting and ﬁshing on Brazilian ecosystems.
Conclusions
This survey provides a characterization of illegal hunting and
ﬁshing activities in Brazil from January 2013 until June 2014.
Regarding bushmeat seizures, a markedly importance of
mammals species was noted: 63.7% of all seizures related to
illegal hunting were mammals species. The lack of species
identiﬁcation was also noted: 54.3% of total seizures were not
identiﬁed.
For ﬁsh species, 27.2% were not identiﬁed, and the Amazon
species arapaima and tambaqui were the most seized ﬁsh.
It is important the expansion of our knowledge about the
impacts of illegal activities in all Brazilian biomes and the
collection of data that can be used for developing and imple-
menting conservation policies and law enforcement actions.
Notices of violation and reports made by the military police are
great sources of information, comparable to reports produced
by environmental organizations and ethnozoology studies,
but the presentation of such information must be better orga-
nized.
Finally, it is critical the need to develop methodologies that
can be used directly or indirectly by the responsible institu-
tions in the identiﬁcation of animals seized.
Conﬂicts  of  interest
The authors declare no conﬂicts of interest.
Acknowledgments
We thank the environmental military police command cen-
ters that participated in this study and kindly provided their
reports. This study received ﬁnancial support from CAPES (Edi-
tal Ciências Forenses n◦ 25/2014).
 e  f  e  r  e  n  c  e  s
Alves, R.R.N., Rosa, I.L., 2010. Trade of animals used in Brazilian
traditional medicine: trends and implications for
conservation. Hum. Ecol. 38, 691–704.
Alves, R.R.N., 2012. Relationships between fauna and people and
the role of ethnozoology in animal conservation. Ethnobiol.
Conserv. 1, 2.
Ardura, A., et al., 2010. DNA barcoding for conservation and
management of Amazonian commercial ﬁsh. Biol. Conserv.
143,  1438–1443.
Baia-Junior, P.C., Guimaraes, D.A., Le Pendu, Y., 2010.
Non-legalized commerce in game meat in the Brazilian
Amazon: a case study. Int. J. Trop. Biol. Conserv. 58, 1079–1088.
 ç ã o
B
B
B
C
C
D
D
F
F
Fn a t u r e z a & c o n s e r v a
arbosa, J.A.A., Nobrega, V.A., Alves, R.R.N., 2011. Hunting
practices in the semiarid region of Brazil. Indian J. Tradit.
Knowl. 10, 486–490.
razil. Ministério do Meio Ambiente. Portarias MMA n◦ 444 e 445
de 17 de dezembro de 2014. Diário Oﬁcial da União, Brasília, 17
December 2014.
onaudo, T., et al., 2005. The effects of deforestation on wildlife
along the transamazon highway. Eur. J. Wildl. Res. 51, 199–206.
astello, L., Tewart, D.J., Arantes, C.C., 2011. Modeling population
dynamics and conservation of arapaima in the Amazon. Rev.
Fish Biol. Fish. 21, 623–640.
hiarello, A.G., 2000. Inﬂuência da cac¸a  ilegal sobre mamíferos e
aves das matas de tabuleiro do norte do Espírito Santo.
Boletim do Museu de Biologia Mello Leitão 11, 229–247.
antas-Aguiar, P.R., et al., 2011. Hunting activities and wild fauna
use: a proﬁle of Queixo-D’antas community, Campo Formoso,
Bahia, Brazil. Bioremediat. Biodivers. Bioavailab. 5, 34–43.
ias-Junior, M.B.F., 2010. Fauna silvestre ex situ no estado do
Amapá: utilizac¸ão, apreensão e destinac¸ão. Dissertac¸ão
(Mestrado em Diversidade Tropical). Universidade Federal do
Amapá, Macapá.
ernandes-Ferreira, H., et al., 2013. Hunting of herpetofauna in
montane, costal, and dryland areas of northeastern Brazil.
Herpetol. Conserv. Biol. 8, 652–666.
ood and Agriculture Organization, 2014. The State of World
Fisheries and Aquaculture.
uccio, H., Carvalho, E.F., Vargas, G., 2003. Perﬁl da cac¸a  e dos
cac¸adores no Estado do Acre, Brasil. Revista Aportes Andinos
6,  1–18. 1 3 (2 0 1 5) 183–189 189
Hanazaki, N., Alves, R.R.N., Begosi, A., 2009. Hunting and use of
terrestrial fauna used by Caic¸aras from the Atlantic Forest
coast (Brazil). J. Ethnobiol. Ethnomed. 5, 36.
IUCN, 2014. The IUCN Red List of Threatened Species. Version
2014.3, http://www.iucnredlist.org.
Lopes, G.P., et al., 2012. Hunting and hunters in lowland
communities in the region of the Middle Solimoes,
Amazonas, Brazil. Uakari 8, 7–18.
Mesquita, G.P., Barreto, L.N., 2015. Evaluation of mammals
hunting in indigenous and rural localities in eastern Brazilian
Amazon. Ethnobiol. Conserv. 4, 2.
Nogueira-Filho, S.L.G., Nogueira, S.S.C., 2000. Criac¸ão comercial
de animais silvestres: produc¸ão e comercializac¸ão da carne e
de  subprodutos na região sudeste do Brasil. Revista
Econômica do Nordeste 31, 188–195.
Peres, C.A., 2010. Synergistic effects of subsistence hunting and
habitat fragmentation on Amazonian forest vertebrates.
Conserv. Biol. 15, 1490–1505.
Souza, J.B., Alves, R.R.N., 2014. Hunting and wildlife use in the
Atlantic Forest remnant of northeastern Brazil. Trop. Conserv.
Sci. 7, 145–160.
Tabarelli, M., et al., 2005. Challenges and opportunities for
biodiversity conservation in the Brazilian Atlantic Forest.
Conserv. Biol. 19, 695–700.
Van Vliet, N., et al., 2014. The uncovered volumes of bushmeat
commercialized in the Amazonian trifrontier between
Colombia, Peru & Brazil. Ethnobiol. Conserv. 3, 7.
Velho, J.A., Geiser, G.C., Spindula, A., 2012. Ciências Forenses.
Millenium, Campinas.
